The a t t e n u a t i o n c o e f f i c i e n t o f surface acoustic waves SAW propagating through t h i n superconducting f i l m s o f Nb3Sn, NbsGe, granular Al, granular Pb and NbN has been measured a t frequencies up t o 2 GHz. I n Nb3Sn, NbgGe and granular A 1 t h e a t t e n u a t i o n i s produced by e l e c t r o n phonon i n t e ra c t i o n . I n t h e granular Pb f i l m and NbN f i l m t h e SAW a t t e n u a t i o n i s produced by p i e z o e l e c t r i c coupling t o the sheet r e s i s t i v i t y o f t h e f i l m . Theoretical models f o r i n t e r p r e t i n g t h e data are presented and some o f the r e s u l t s obtained from t h e analysis are discussed.
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SAW DEVICES
The basic device used f o r performing these measurements i s shown i n Figure  1 . The p i e z o e l e c t r i c substrate i s o p t i c a l l y polished and i s u s u a l l y made o f yzc u t LiNbO3. The i n t e r d i g i t a l electrodes a r e deposited by means o f a p o s i t i v e microphotolithographic technique. The separation between i n d i v i d u a l i n t e r d i g i t a l electrodes as w e l l as t h e width o f t h e electrodes i s 1.25pm y i e l d i n g a wavelength o f 5vm and a fundamental frequency ranging from 660 MHz up t o 1200 MHz dependi n g upon t h e speed o f sound i n t h e p i e z o e l e c t r i c substrate. The f o u r w i r e r e s i s t a n c e terminals were deposited under t h e g r a n u l a r Pb F i l m and over t h e NbN f i l m . These devices were used f o r SAW measurements i n g r a n u l a r A1 /I/, NbN /2,3/ Nb3Ge /4/, Nb3Sn /5/ and granular Pb /6/. S h o r t l y t h e r e a f t e r Pippard /8/ developed an elegant t h e o r e t i c a l model t o describe t h e i n t e r a c t i o n . He found t h a t t h e r e l e v a n t parameter f o r p r e d i c t i n g t h e a t t e n u a t i o n i n t h e normal s t a t e was q l where q i s t h e phonon wave v e c t o r and 1 i s t h e e l e c t r o n mean f r e e path. Bardeen Cooper and S h r i e f f e r /9/ (BCS) t h e n derived a famous expression f o r t h e r a t i o o f t h e u l t r asonic a t t e n u a t i o n c o e f f i c i e n t i n t h e superconducting s t a t e t o t h a t i n t h e normal s t a t e which was v a l i d i n t h e q l > 1 l i m i t f o r l o n g i t u d i n a l waves where 2A i s t h e superconducting energy gap. L a t e r i t was shown t h a t t h i s r e s u l t was a l s o v a l i d f o r both l o n g i t u d i n a l and transverse waves i n t h e l i m i t o f q l < 1 /lo/. SAW measurements, where t h e a t t e n u a t i o n was produced by e l e c t r o n phonon i n t e r a c t i o n have been performed on I n /11/, Pb /11,12/, g r a n u l a r A1 /I/, Zn /13/, NbgGe /14/, and NbgSn /5, 15/.
The measurements on NbgSn, NbgGe and g r a n u l a r A1 f i l m s w i l l be discussed next.
The normalized attenuation a s a function of temperature of pulsed 660 MHz SAW' S propagating through a 0.511m Nb3Sn film i s shown in Figure 2 . The data a r e f i t by a BCS curve, equation 1. with a zero temperature energy gap 2A(0) = 3.5kTc0 where Tco i s t h e superconducting t r a n s i t i o n temperature and k i s Boltzmann's constant. The observed good f i t implies t h a t the data would yield a temperature dependent energy gap curve t h a t agrees well with t h e BCS r e s u l t f o r t h i s curve. Such good BCS f i t s have a l s o been obtained f o r granular Al(1) and f o r Zn /13/.
The data f o r In and Pb /11/ films l i e below t h e BCS curve. Triangles a r e data, solid l i n e i s BCS curve with ZA(0) = 3.5 kTCo.
Although t h e BCS curve was derived f o r bulk samples, t h e f a c t t h a t t h e same

o account t h e f a c t t h a t t h e longitudinal and transverse components of a SAW a l s o contain shear and compressional s t r a i n s respectively /19/. I t i s found t h a t the attenuation i s proportional t o t h e shear viscosity of the electron gas, which i s related t o the attenuation of shear waves in t h e ql << 1 l i m i t . Since i t has been shown t h a t t h e attenuation of shear waves follows t h e BCS relation i n t h e small ql l i m i t /lo/, i t i s reasonable t o expect t h a t t h e attenuation of surface acoustic waves should a l s o follow t h e BCS relation in t h e superconducting s t a t e i n t h e l i m i t of ql
The SAW attenuation dependence of the same Nb3 Sn film a t t h e same frequency i n a magnetic f i e l d applied perpendicular t o t h e film plane /5/ i s shown i n Figure  3 . As may be seen t h e attenuation c o e f f i c i e n t i s l i n e a r l y dependent on t h e applied f i e l d close t o t h e upper c r i t i c a l f i e l d Hc2 of t h e film, which may be determined from t h e intersection of t h e l i n e a r portion of t h e curve with the normalized horizontal l i n e representing t h e normal s t a t e attenuation. This l i n e a r dependence i s expected f o r a d i r t y type two supercondutor /20, 21/ where 1 << E, t h e coherence distance. From t h e slope of t h e l i n e a r portion, t h e value of t h e second Ginsburg-Landau parameter K2 may be found. And t h e acousto-electric e f f e c t would g i v e about 30 dB/cm. Therefore i n t h i s case t h e g r a i n s i z e i s s u f f i c i e n t l y small t h a t t h e equivalent SAW r e s i s t i v i t y i s comparable t o t h e dc r e s i s t i v i t y .
REDUCED TEMPERATURE
However, i n t h e superconducting s t a t e t h e SAW a t t e n u a t i o n achieves i t s normal s t a t e value long before t h e dc r e s i s t i v i t y becomes normal. Recently, Schenstrom, e t a1 /28/, have presented a model based on t h e i n t e r a c t i o n o f SAW w i t h Kosterlitz-Thouless /29/ vortex-antivortex p a i r s which may e x p l a i n t h i s d i f f e r e n c e . Although t h e energy o f s i n g l e f l u x l i n e s i s t o o l a r g e t o permit them t o be thermally excited i n a superconducting two dimensional f i l m , t h e energy o f an a n t i p a r a l l e l p a i r i s reduced s u f f i c i e n t l y so t h a t they may be thermally excited /30/, and i n f a c t above a c h a r a c t e r i s t i c temperature Tc, which i s below t h e superconducting t r a n s i t i o n temperature, these bound v o r t i c e s w i l l dissociate. 
